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DETAILED ACTION 

1. This office action is in response to the application filed on 3 April 2006. 

Status of Application 

2. Claims 1-20 are pending in this application. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

4. Claims 1-4, 6, 7, 10, 12-18 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Tashiro (JP 2002-293941). 

With regard to claim 1, Tashiro discloses a composition for formation of etching 
stopper layer, comprising a silicon-containing polymer, wherein 5% to 100% by mole, 
based on the total number of moles of silicon contained in the silicon-containing 
polymer in the composition of silicon is contained in a disilylbenzene structure 
(paragraph [0010]-[0012]). 
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With regard to claim 2, Tashiro discloses a silicon-containing polymer produced 
by polymerizing a compound having a disilylbenzene structure and an aromatic group- 
containing compound (paragraphs [0050]-[0057]). 

With regard to claim 3, Tashiro discloses a silicon-containing material for 
formation of etching stopper layer, comprising a disilylbenzene structure formed by 
curing a silicon-containing polymer, wherein 5% to 100% by mole, based on total 
number of moles of silicon contained in the silicon-containing material, of silicon is 
contained in a disilylbenzene structure (paragraphs [0010]-[0012], [0050]-[0057]). 

With regard to claim 4, Tashiro discloses a semiconductor device comprising, as 
etching stopper layer, a silicon-containing material for formation of etching stopper 
layer according to claim 3 (paragraph [0042]). 

With regard to claim 6, Tashiro discloses a disilylbenzene structure represented 
by formula (I) 



where R 1 to R 4 each independently are selected from hydrogen, an alkyl group, an 
alenyl group, a cycloalkyl group, an aryl group, an aralkyl group, an alkylamino group, 
and an alkylsilyl group, and Ar represents an aryl group (paragraphs [0010]-[0013]). 

With regard to claim 7, Tashiro discloses a disilylbenzene structure represented 
by formula (II) 
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where R 1 to R 4 each independently are selected from hydrogen, an alkyl group, an 
alenyl group, a cycloalkyl group, an aryl group, an aralkyl group, an alkylamino group, 
and an alkylsilyl group; and R 5 to R 8 are independently selected from hydrogen, a Ci to 
C3 alkyl group, a halogen atom, a Q to C3 alkoxide group, and a Ci to C3 amino group 
(paragraphs [0010] - [0013]). 

With regard to claim 10, Tashiro discloses a comonomeric unit derived from a 
monomer selected from phenyltrichlorosilane, diphenyldichlorosilane, 
methyltrichlorosilane, and methylhydrodichlorosilane (paragraph [0062]). 

With regard to claim 12, Tashiro discloses a compound having a disilylbenzene 
structure represented by formula (la) or (Ha) 



where R 1 to R 4 each independently are selected from hydrogen, an alkyl group, an 
alenyl group, a cycloalkyl group, an aryl group, an aralkyl group, an alkylamino group, 
and an alkylsilyl group, and Ar represents an aryl group and R 5 to R 8 are independently 
selected from hydrogen, a Ci to C3 alkyl group, a halogen atom, a G to C3 alkoxide 
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group, and a Ci to C3 amino group; and X's, which may be same or different, 
represented by a halogen atom or a hydroxyl group (paragraphs [0030] - [0031]). 

With regard to claim 13, Tashiro discloses a compound having the silylbenzene 
structure selected from l,4-bis(dimethylchlorosilyl)benzene, 1,4- 
bis(hydroxydimethylchlorosilyl)benzene and l,4-bis(diethylshlorosilyl)benzene 
(paragraph [0051]). 

With regard to claim 14, Tashiro discloses an aromatic group containing a 
compound selected from phenyltrichlorosilane, diphenyldichlorosilane, 
methyltrichlorosilane, and methylhydrodichlorosilane (paragraph [0062]). 

With regard to claim 15, Tashiro discloses a disilylbenzene structure represented 
by formula (I) 



where R 1 to R 4 each independently are selected from hydrogen, an alkyl group, an 
alenyl group, a cycloalkyl group, an aryl group, an aralkyl group, an alkylamino group, 
and an alkylsilyl group, and Ar represents an aryl group (paragraphs [0010]-[0013]). 

With regard to claim 16, Tashiro discloses a disilylbenzene structure represented 
by formula (II) 
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where R 1 to R 4 each independently are selected from hydrogen, an alkyl group, an 
alenyl group, a cycloalkyl group, an aryl group, an aralkyl group, an alkylamino group, 
and an alkylsilyl group; and R 5 to R 8 are independently selected from hydrogen, a Ci to 
C3 alkyl group, a halogen atom, a Ci to C3 alkoxide group, and a G to C3 amino group 
(paragraphs [0010] - [0013]). 

With regard to claim 17, Tashiro discloses a disilylbenzene structure represented 
by formula (I) 



where R 1 to R 4 each independently are selected from hydrogen, an alkyl group, an 
alenyl group, a cycloalkyl group, an aryl group, an aralkyl group, an alkylamino group, 
and an alkylsilyl group, and Ar represents an aryl group (paragraphs [0010]-[0013]). 

With regard to claim 18, Tashiro discloses a disilylbenzene structure represented 
by formula (II) 



where R 1 to R 4 each independently are selected from hydrogen, an alkyl group, an 
alenyl group, a cycloalkyl group, an aryl group, an aralkyl group, an alkylamino group, 
and an alkylsilyl group; and R 5 to R 8 are independently selected from hydrogen, a Ci to 
C3 alkyl group, a halogen atom, a Ci to C3 alkoxide group, and a Ci to C3 amino group 
(paragraphs [0010] - [0013]). 
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Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1. Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

7. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the 
various claims was commonly owned at the time any inventions covered therein were 
made absent any evidence to the contrary. Applicant is advised of the obligation under 
37 CFR 1.56 to point out the inventor and invention dates of each claim that was not 
commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 
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8. Claims 5, 19-20 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Tashiro (JV 2002-293941) in view of Babich et al. (US 5,141,817). 

With regard to claim 5, Tashiro teaches an etching stopper layer formed by 
curing a composition comprising a silicon-containing polymer, wherein 5% to 100% by 
mole, based on the total number of moles of silicon contained in the silicon-containing 
polymer, of silicon is contained in a disilylbenzene structure. Tashiro does not teach a 
process for producing a semiconductor device, comprising the steps of: forming an 
insulating layer and an etching stopper layer on a substrate; removing part of the 
insulating layer by dry etching; and filling an electrically conductive material into a 
groove or hole thus formed. However, Babich et al in figures 1-8 and related text teach 
a process for producing a device for electronic applications comprising the steps of 
forming an insulating layer (2) and an etching stopper layer (14) on a substrate; 
removing part of the insulating layer by dry etching (column 6, lines 2-4); and filling an 
electrically conductive material (24) into a groove or hole. Therefore it would have been 
obvious to one of ordinary skill in the art at the time the invention was made to use the 
process of Babich et al. with the structure of Tashiro. The motivation for doing so is to 
create a polyimide structure for electronic applications having electrical conductors 
embedded therein and a polymeric layer resistant to reactive ion etching as mentioned 
in Babich et al. column 1, lines 10-16. 
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With regard to claim 19, Tashiro discloses a disilylbenzene structure represented 
by formula (I) 



where R 1 to R 4 each independently are selected from hydrogen, an alkyl group, an 
alenyl group, a cycloalkyl group, an aryl group, an aralkyl group, an alky lam ino group, 
and an alkylsilyl group, and Ar represents an aryl group (paragraphs [0010]-[0013]). 

With regard to claim 20, Tashiro discloses a disilylbenzene structure represented 
by formula (II) 



where R 1 to R 4 each independently are selected from hydrogen, an alkyl group, an 
alenyl group, a cycloalkyl group, an aryl group, an aralkyl group, an alkylamino group, 
and an alkylsilyl group; and R 5 to R 8 are independently selected from hydrogen, a Ci to 
C3 alkyl group, a halogen atom, a Ci to Cs alkoxide group, and a Ci to C3 amino group 
(paragraphs [0010] - [0013]). 



r f 





9. Claims 8, 9 and 11 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Tashiro (JP 2002-293941) in view of Uchimaru et al. (US 2002/0142533). 
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With regard to claim 8, Tashiro does not teach a polymer further comprising a 
comonomeric unit However, Uchimaru et al. teach a polymer further comprising a 
comonomeric unit (paragraph [0008]). Therefore it would have been obvious to one of 
ordinary skill in the art at the time the invention was made to use the structure of 
Uchimaru et al. in the device of Tashiro. The motivation for doing so is to create a low- 
dielectric interlayer insulating film for use in ULSI devices in order to reduce parasitic 
capacitance. 

With regard to claim 9, Uchimaru et al. teach a comonomeric unit comprising an 
aromatic group (paragraph [0008]-[0009]). 

With regard to claim 11, Uchimaru et al. teach a composition further comprising 
an additional polymer (paragraph [0038]). 

Conclusion 

10. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Sonya D. McCall-Shepard whose telephone number is 
571-272-9801. The examiner can normally be reached on Monday to Friday from 7:30 to 
5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Carl Whitehead, Jr., can be reached on 571-272-1702. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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